SUMMARY Nuclear magnetic resonance imaging of the brain will soon be a standard neuroradiological investigation. Previous work has indicated that this is a safe procedure. Tests which measure various aspects of cognition were performed on volunteer subjects before and after (medium and short term) NMR brain imaging and indicate that deterioration did not occur. Static magnetic fields used in clinical NMR imaging vary from about 0-04 T to 1-5 T. The NRPB guidelines currently suggest an upper limit of 2-5 T for the static field. Biological hazards are most likely to arise by the creation of an electric potential which might arise where there is flowing material, for example, blood vessels, and to a lesser degree will occur across individual cell membranes. At the field strength used in this study (0.04 T)7 8 this is probably unlikely to occur. The highest potential develops across the aorta, the point of maximum flow, and is about 1 mV. Across individual cells this is likely to be even smaller. Moreover, in order to achieve depolarisation a potential difference across the cell of about 40 mV is required.
The introduction of new imaging techniques bring with it concern regarding its potential hazards. The exposure of the central nervous system of primates to large static magnetic fields (5 T or 50 000 G) have produced measurable physiological and neurological change.
I These fields are far in excess of those used in clinical nuclear magnetic resonance (NMR) studies. Thomas unknown. These may arise from field gradient coils at gradient pulsing and in the main magnet at switch-on or switch-off. In the latter case rate of change is determined by the time constant of magnetic inductance and resistance. In the study described, the imager used a 0-04 T magnet at a time constant of 0-3 s which limits rate of field change to 0 12 T/s. This is very small by comparison with those of super conducting systems, for example. The field changes due to the gradients are limited to 1 T/s in the head and one only applied for about 2 ms/s in pulse sequences used in this study.9
The main effect of exposure to radio frequency fields is probably the consequence of temperature increase. In the imager currently used the peak RF field is 40 [iT at 1-7 MHz applied for 10 m/s every two seconds and the time averaged power deposition is small compared with the basal metabolic rate. This effect is therefore small. 314 In this study we examined two possible consequences of exposure of the brain to these magnetic field influences during imaging. These were the acute short-term effects of exposure and the medium-term chronic effects.
Method
Seven normal healthy volunteers, ages ranging from 26 years to 51 years, were tested using a battery of psychometric tests. Each subject had NMR brain imaging with total exposure of ten minutes involving five horizontal sections through the cerebral hemispheres. This procedure was repeated at a mean of four months after the first series of imaging (range 2-6 months) and was followed 1-5 days after by a repetition of the battery of psychometric tests carried out before exposure. The time interval between first and second psychometric tests was sufficiently long to minimise, though not entirely abolish, the effect of practice on performance of the tests.
It is generally accepted that cognitive functions are best assessed using many faceted measuring instruments. The most widely used test of mental ability-the Wechsler Adult Intelligence Scale-is compiled of a variety of tests which fall into two categories, the "Verbal" and "Performance" categories.'0 Memory functions were tested using the Wechsler Memory Scale. This test is available in two forms with differing content reducing the influence of practice on performance. 
